Divalent cation inhibition of hormone release from isolated adenohypophysial secretory granules.
Divalent cations inhibited in vitro release of growth hormone (GH) and prolactin (PRL) from bovine adenohypophysial secretory granules. Zinc, nickel, and cadmium were most potent, exerting 50% inhibition of protein release near 0.1 mM; relative potency was Ni2+ greater than or equal to Zn2+ greater than Cd2+ much greater than Mn2+ greater than Co2+ greater than Cu2+ much greater than Mg2+ greater than Ca2+. The pH optimum for inhibition, 8.0, was lower than that for stimulation of release by thiols. EDTA augmented release and reversed metal inhibition. Both immunoassay and polyacrylamide gel electrophoresis results indicated that metals inhibited both PRL and GH release in a dose-related fashion, and that PRL was more sensitive to all cations tested. With zinc present, known stimulators of release (reduced glutathione, ATP, and bicarbonate) restored GH release, but only ATP restored PRL release. Bicarbonate potently stimulated GH release, but only affected PRL when Mg2+ and ATP were present. We suggest that divalent cations influence GH and PRL release in a reversible fashion and at multiple sites. Some loci may be common to both lactotrope and somatotrope granules; however, the different sensitivities to metals and differential reversal by stimulators of release indicate that metal-protein interactions may also be specific for either granule, or for the hormones themselves.